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(54) An identification system 

(57) An identification system comprises an 
electrical interrogation apparatus with 
transmitting means fortransmitting and r. 
f. signal and a receiving means, and a 
transponder on an object to be identified. 
The transmitting means include a 
combined transmitting and receiving coil 
construction on a core, the poles of which 
are turned in the same direction. The 
transmitting coil is wound a round the core, 
and the receiving coil (30) is wound around 
the poles in such a mannerthat the 
coupling between the transmitting and the 
receiving coil is substantially zero. A 
directional transmitting and receiving coil 
construction is consequently obtained with 
no coupling between the transmitting coil 
and the receiving coil (30). 

The object to be identified may be a 
working tool, eg a cutting tool for a 
production machine, the transponder 
being contained in a groove in the tool. The 
transponder may include tuned circuits and 
encoded information as to tool wear or 
service life. 
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SPECIFICATION 

An Identification system 

5 The fnventfort rotates to an Identification system 
com prisf rtg electrical camrmxmcatio n ap paratas wrth 
transmitting meansf^rtransmittfng a signal, and a 
transponder in a sensor, the transmitting means 
including a combined transmitting and receiving coil 

10 construction. 

It is the object of the present invention to provide a 
directional transmitting and receiving coil construc- 
tion with no coupling between the transmitting and 
the receiving coil, and according to the invention this 

15 object is obtained by the transmitting and receiving 
coil construction being wound on a core, the poles of 
which are turned in the same direction, the receiving 
coil being wound around the poles in such a manner 
that the coupling between the transmitting coil and 

20 the receiving coil is substantially zero. 

In a particularly advantageous embodrmentthe 
receiving coil and the transmitting coil in the transpon- 
der are wound on the same core in such a manner that 
the axes of the coils are substantially perpendicular to 

25 each other. 

The invention will be described byway of example 
with reference to the accompanying drawings, in 
which 

Fig. 1 is a block diagram of an identification system 
30 according to the invention, consisting of a transmitter/ 
receiver and a transponder, 

Fig. 2 is a diragram of the oscillator of the 
transmitter/receiver of Fig. 1, 
Fig. 3 is a diagram of the transmitter circuit of the 
35 transmitter/receiver, 

Fig. 4 is a detailed circuit diagram of the transponder 
of Fig. 1, 

Fig. 5 is a diagram of the receiver circuit of the 
transmitter/receiver, 

40 Fig. 6~is a diagram of a control logic connected to the 
receiver of Fig. 5, 

Fig. 7 illustrates a combined transmitting and 
receiving coil construction, and 
Rg. 8 illustrates the transmitting and receiving coils 

45 in the transponder. 

The identification system is for use in identifying 
single parts or complete metal constructions. In 
operating for example large production machines it is 
necessary to transport several different working tools, 

50 e.g., turning tools or cutting edges, and the particular 
working tool required must be identified. The working 
tool has a groove for receiving a transponder which 
identifies a tool. The transponder may also contain 
encoded information as to wear (service life). 

55 It is found that a shielding effect takes place so that 
signals below a certain frequency are required. In a 
particular examplethe cut-off frequency is at about 80 
kHz, and a working frequency at 62 kHz is chosen. The 
transmitting coil L3is wound around a U-shaped core 

60 with poles pointing forwards — shown in part in Figs. 
1 and 3. Rg. 7 shows the combined transmitting and 
receiving coil construction with its complete core. As a 
result, radiation in a particular direction is obtained. 
The radiation signals are received by a coil L26 in a 

65 tuned circuit of a transponder. The frequency of the 


received signal ladivided by two and the half 
frequency output is applied to a custom-design -circuit 
(DATA) and then to a modulator (M). The custom- 
design-circuit outputs a code(Manchester code) 

70 which rs supplied to the modulator (M). The mod-* 
ulated signal is supplied to a second tuned circuit (L27, 
C27) functioning as transmitter. The coifs of the 
transponder(L26, L27> are substantially perpendicular 
to each other and may optionally be wound on a 

75 commoncore — seeFig.8. 

The advantage in dividing the frequency by two is 
thatthesignaltransmitted by the transponder is not 
disturbed by the harmonics of the signal received by 
the transponder. 

80 The receiving coil of the transmitter/receiver is 
constituted by a coil 30 wound around the poles of the 
U-shaped core of the transmitting coil. The signal 
received from the transponder is supplied to an 
amplifier and a filter and subsequently to a detector, 

85 which is synchronized with the transmitted signal by 
supplying the output of the oscillator to a divide-by- 
two circuit the output of which issupplied to the 
detector. 

As mentioned above the so-called Manchester code 
90 is utilized. The signals comprise 3 synchronizing bits, 
16 information bits and a parity bit. 

Fig. 2 illustrates the oscillator which produces a 
signal at 62.5 kHz for transmission and a referenced 
signal at 31 .25 kHz. 
95 The Transmitter ( Fig. 3) 

The oscil lator sig nal of 62.5 kHz is introduced at 
capacitor C5 and is then conducted to a symmetrical, 
double differential amplifier T1 , T2, T3, T4 succeeded 
by the pulse stag eT7,T8. The transmitter transmits a 
100 signal th rough a tuned output stage L3, CI 6. Modula- 
tion may optionally be performed in IC3inthe 
oscillator, as indicated in Fig. 2. 

The Transponder (Fig . 4) 

The transponder comprises the tuned receiver 
105 circuit L26, C26, a number of diodes and a number of 
smoothing capacitors and a custom-design-circuit 27. 
A rectified voltage of a bout 3 V is supplied to the circuit 
27. When clock pulses are supplied at CK an output 
signal appears at the output terminal DATA. The 
110 output signal is constituted by a code consisting of 1 00 
bits, which in turn is divided into five blocks of 20 bits 
each. Each individual block of 20 bits is composed of 
1 6 data bits, a parity bit and 3 synchronizing bits. The 
output signal is supplied to the transmitting coil L27. A 
115 division of the frequency by two takes place in the 

custom-designed CMOS-circuit, so that signals with a 
frequency of 31 .25 kHz are transmitted. 
The Receiver (Fig. 5) 

The transmitted signal is received by the coil 30 in 
120 the receiver in which the signal is amplified and after 
amplification and filtering is supplied to an amplifier 
IC1 2 increasing the signal level to a suitable value. 
Control Logic (Rg. 6) 

Data and clock pulses are introduced in the control 
125 logic illustrated in Fig. 6. The data signals are supplied 
from capacitor C35 of the receiver circuit (Fig. 5). An 
exclusive OR-gate 86 is supplied the data signals and 
32 kHz clock sig nal and drives an integrated circuit IC7 
so that at pin 8 of IC7 the original data from the 
130 transponder appears. HC164 and TBP2451 0 are a 
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decoding circuit for the synch ronizing bits th us 
providing synchronizing pulses for use in decoding 
the data. The synchronizing pufses are suppied to pin 
9 of 1C7 and to a microprocessor, type 8748. The 
5 reason for a separation into two circuits is that the 
synchronizing pulses are 1.5 times the transmitted 
frequency, whereas the other pulses follow the 
frequency. The synchronizing pulses are supplied to 
pin 39 of the u-processor 8748. The u-processor is 

10 interrupted when receiving a synchronizing pulse. A 
counter 4022 is simultaneously reset by a synchroniz- 
ing pulse. 8 clock pulses are now counted, and during 
the 8 pulses 8 data bits are encoded into a shift register 
IC8 (at terminal 8 of IC7). When the count in the 

1 5 counter 4022 is 8, the counter transmits a pulse to the 
interrupt terminal (6) of 8748 for encoding bits, i.e., 
one pulse for every 8 bits. 1 6 bits are entered when this 
has taken place twice after a synchronizing pulse. The 
data consists of blocks of 16 bits succeeded by a single 

20 parity bit and 3 synchronizing bits. After two interrupt 
signals and introduction of 2 x 8 bits a new synch roniz- 
ing pulse is transmitted and the whole procedure is 
repeated. 5 blocks in all are transmitted. There is, 
however, a difference between the synchronizing 

25 pulses. One pulse starts at a high level and descends 
to a low level. This synchronizing pulse, which is 
supplied to the pin 13 of the u-processor is decoded, 
by software, in the ji-processor. There will then be 
output atdisplayterminafs27to30 or at terminals 14 

30 and 15. 
CLAIMS 

1 . An identification system comprising an electric- 
al communication apparatus with transmitting means 
for transmitting a signal, and a transponder in a 

35 sensor, the transmitting means including a combined 
transmitting and receiving coil construction, characte- 
rised in that the combined transmitting and receiving 
coil construction is woundon a core, the poles of 
which are turned in the same direction, the receiving 

40 coil being wound around the poles in such a manner 
that the coupling between the transmitting coil and 
the receiving coil is substantially zero. 

2. . An identification system as claimed in claim 1 , 
characterised by thecore being substantially U- 

45 shaped or loop-shaped. 

3. An identification system as claimed in claim 1 , 
characterised by the core being circular arc-shaped. 

4. An identification system as claimed in claim 1 , 
characterised in that the core is constituted by two 

50 ferrite rods interconnected by means of a magnetical- 
ly conducting material. 

5. An identification system as claimed in any of the 
preceding claims, in which the transponder has a 
receiving coil and a transmitting coil, characterised in 

55 thatthetransponder coils are wound on a common 
core in such a manner that the axes of the coils are 
perpendicularto each other. 

6. An identification system substantially as de- 
scribed hereinbefore with reference to the accom- 

60 panying drawings. 
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